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ABSTRACT 
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■atarial and actinitiea are included, (BH) 
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Figure 1 This is what it's all about 1 
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,,.a project to produce locally applicable classi Labi 
and field materials in ecology and social studies for 
Guam junior and senior high schools. This project is 
funded by a grant under ESEA Title III, U. S* Off ice 
of Education Departinent of Health, EduDation and 
Welfare— whose position, policy^ or endorsement is 
not necessarily reflected by the content herein. 



'S,.,.to ultimately graduate citizens who 
are knowledgeable and conscientious about 
environmental concerns of Guam and the rest 
of the World. " 
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I. Introduction 



This unit I rarm and Garden, we hope will interest 
you in growing plants for home v^sm , Home grown 
plants am beautify the honte as well as provide 
food for the family* 

In the past^ before Japanese tiwes and World 
War 11^ the people of Guam raised their own food 
and lived happily within their own villages. 
After the war many people were aeparatad from 
their lande, fieldB were in ruin and livestock 
was lost or scattered. Many people were forced 
to take jobs with either the arined forces or 
the Governnient of Guam, Othera tried to go back 
to the^id way of life; soto off these w^re lucky 
but many failed, and life in the villages changed 
very fast. It was easier to feed the family by 
taking a job. The stores were full of things to 
buy that the old way of life could not provide. 

Another blow tb the old ways was typhoon Karen 
which ruined crops and blew houaea away. After 
this stornt^ in Noven^er 1962, me^ny farmers who 
had lived through the war were discouraged and 



Figure 2 From this ^ . ^ to this . 

they too decided that a steady job could give 
their families more than farming could* 

So the people have turned away from the land and 
toward a new way of life on Guaj^i* This does not 
mean that no farming is done today; just the 
opposite^ you have only to visit the Farmers' 
Market and the many roadside standi to realise 
that a lot of crops are still b#ing raised* In 
most cases^ howavar, farming xb not the only means 
of incoine for the people working at these places. 

While the present cost of living goes higher 
almost daily I it would seem a good idea for each 




family to raise at least part of their own food. 
This can be a fun thing to do and at the same 
time help to reduce the cost of feeding a family. 



Minigardening 

Most of us don't have farms but a few vegetables 
can be grown in very little space , a 'minigarden ' , 
if a few simple directions are followed. The U.S. 
DepartTOnt of Agriculture Home and Garden Bulletin 
#16 3 called '" Minigardens for Vegetablea " gives the 
details you need for growing in a small apace 
enough vegetables to supply a family. Also the 
Cooperative Extension Service of our own Univer- 
sity is issuing a series of publications useful 
to farmers. Circular No. 1 in the series is 
'- Vegetable Minigardens " . 

Synthetic (man-made) soil is suggested for mini- 
gardens because it, contains a complete food 
supply, holds water and provides a place in which 
plants can take root and grow. Most anything can 
be used as a pot in which one or more plants can 
be grown. For drainage, holes should be cut in 
the bottom of each pot* Cover the holes with 
small stones to keep the soil from washing out. 
For good growth give the plants plenty of room to 
spread out. 



Suggested Activities i 

1. a* Take a trip to the Department of Agricul- 

ture and find out which local plants might 
grow in this type of garden • 

b* Find out if the things you need can be 

bought in Guam, if not, where they can be 
found. 

c. Find containers for holding the aoili 
baskets, pails, boKes, plastic bags, etc. 

d. Follow directions in Bulletin #163 and 
Circular #1 and grow several kinds of 
plants in school nursery or lath house* 

2. Each student take a bag of synthetic soil home 
and grow one or two kinds of plants as a home 
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project. Whan pXanka are fully qrawn brlnq In 
a sample of your produce to bHow tho class, 

Mako a trip to tho hydroponics set-up at 

HawfiU.an Rock, or oth^r. This should give you 

ideas about spacing of plants, proper liqht, 

foeding, watering ana support for the plantB 
while they- re qrowlnq. 




Figure 3 Qm kind of lath house. 
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11. Plant Nursery 



With the use of seed flats and small plant containers, 
the gardener can provide himself with many advantages. 
One o£ thBse is having a sure supply of plants when 
l^e needs theiti* This is a cheaper than buying seedlings 
and it helps to build an interest in the garden and 
its preparation. 

Not all plants need to be started in seed flats* 
CucuiitoerS/ melons, pumpkins, squash, beans and 
similar faat^-growing plants generally suffer a 
setback from transplanting. With careful soil 
preparation, seeds of these plants can be sowed 
directly into individual small cans — that will 
confine the root systeni as it develops. When 
ready for tha field the containers should be 
careful ly removed so as not to break up the soil^ 
root unit* In this way the plants have the size 
and root system development to get them off to a 
good start in the ground. 

Getting Started i 

Other factors such as temperature^ moisture ^ car- 
bon dioxide , and oxygen are needed for the suc-^ 
cessful germination of any seedt Even though 
the temperature is ideal and moisture perfect, if 
the oKygen supply is too low or carbon dioxide is 
too greats poor germination will follow* For best 
results, these four factors must be at their best. 
A fifth factor, viability, should not be overlooked. 
This means the ability of a seed to live. Samples 
from most seed batches must be officially tested 
for viability before the seeds are sold on the 
ma rkut . 




Soil Pra iparations 




The best soil for aeed-flat planting is one deve-- 
loped ahead of time from a compost pile. (See 
section on Cpinposting, pagos lOff.)* Compost material 
combinad with sand makes an eKuellont soil. If 
compost is not available, a good rich loam soil 
mixed with sand is an easily available soil mi^c. 
The following should bo carefuMy considered for' 
best results • 

1) A desirable soil is one that will easily crumble 
when dry, and will not form a crust over the 
seeds. If a crust forms ^ the seedling may not 
be able to reach the surface* 

2) Soil must have enough well-"decomposed organic 
matter so that it does not dry out too fast, 

3) The soil mu^it be fine enough to make close con- 
tact with seeds and moisture , yet provide them 
with. good aeration. 

Plant food or fertilisers should never be added 
directly to the soil in these flats before sowing 
the seeds* A too- fertile soil may make the stem 
grow too fast for the roots. 



Soil Disinfection ; 

Clean, diseaee^free seed should never be planted 
in soil that may contain disease organisms. The 
only sure way to have disease-- and insect^free 
soil is to disinfect it. 

There are a number of methods of disinfecting soil* 
Among them are steam, hot ovens (on a small scale) , 
electric soil heaters, formaldehyde and regular 
household clorax, CloroK is fairly cheap and very 
effective if diluted to one part clorox in five 
parts of water. Commercially prepared fumigants 
are also availabe on the Island and information can 
be obtained through the Agriculture EKtension Servi^^r 
University of Guam. 



Seed Flats i 

Flats are shallow wooden boxes 5*10 cm deep and of 
a size that is easy to handle, such as 45-'60 cm. 
This size allows for easy movement into and out of 
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the suriliqht and iot carrying into tliQ fie Id £ot 
planting." Possible damage to young Jcoots irj 
avoided^by reducing the time betwean 3:Gxno\fal from 
the flat and planting. 

After washing the flats, it is always a good prac- 
tice to disinfect them with formalin or boiling 
water before re-^use. 



with i^*.' l)b]r;"5 . 




Filling the Flats; 

The bottom portion of the flat should be coi/erod 
with coarse materials such as pabbl^s tc provide 
drainage. On top of this is placed the soil ini3ctare 
to about 1 cm from the top. A stnall blcclc c£ wood 
can be used to press down the soil firmly to stop 
it from drying out. This also prbv^ides good soil 
particle contact for easy upward moveweiit of 
moisture. Enough fine soil is then sifted throiigli 
0.5 cm wire mesh screen to fill the flat^ level 
and re- firm the soil and the flat is ready for 
sowing of seeds. 

Sowing the Seedai 

After filling and firming the soil in the nats , 
mark out rows for seeds using a thin strip of 
board held edgewise, .Sow the seeds thinly, as 
a heavy seeding will produce spindly i wesk. plants 
that are difficult to transplant. Mart all rows 
carefully and plant only varieties of s^efls with 
similar germination times in the same flat. 
(These times are printed on the packages J PLant 
small seeds about 0,5 cm deep. Larger seeds are 
planted slightly deeper. Soil used to cover the 
seeds should be of the same material that is used 
for the top of the flat. Seeds sprout best in 
darkness, and newspaper placed over th& flat 



^Lll provifle thi^, The paper must he removed, 
hDt^eve^? as s^ori as the s^adlings break through 
the suc^fi^ce of tlie ^oll » 

Flats ^hotild be watered sc)oii after seeding* The 
lo^t Urmifcvrii v^ay to water a flat is to place it 
it% a e^ntalrsBir l«ge anouigh to allw it to sit in 
2-3 cm of water* Ihe moi^tiare w^ill niDve by capil -* 
lajy agtlcn {are«ping bit bj^ bit through the aoxl) 

(juIcKXy up to the sus'face and around the 
Be€ds* tflien this Happens i talce the flat out of 
th^ mter ana allov^ to dr-ain. 



^raggpX^aiiting z 

Plants star tea ill mmA tiAtm are usually traiia- , 
planted taitc pots at least cne Dr more timaa * 
Sach plaiits ae tcmataee m^y be transplaiited 
Ba^eMl titn^s betv/een the a^ad^flat stage and 
aptual ft«ld ^ettimg* 

With p^apticier traMplant in^ beconias quite simple 
and quick * Moit tj:a*iapU liters makfr simple spottiiig 
boards to BpBmi up tna joi* These bQarda will help 
to^ kmp tie rows sttaight ajid neat arid give €ach 
piajit an ^qual groirfirig Bpao«. 

h apcttlriq tooard qensiets of many small pegs equally 
spaeca ori a board tha isU^ of the flat. Whaifi tha 
imall ^eedlinge ara plaQed in the holas made by the 
pegs I the scDil shomld ba pressed firmly agaiiist the 
re^ota to incurs gocd ioll-root contaet. stedlingi 
are general Jy set a little ^it deeper than they were 
grovn ill the previcu^ oQii taint r» 

For tortatci^i aggplaiits? peppay^ ^nd alinilar 
pLaritB, stoil bloa^yyadabl^ cacaoiiipoaabl©) con- 
tairifl^^ mv^oti as p^per aup^s and milte cartons, etc.i 




Pl^uape 5 SpottlrBg board vith dibblarip 



aan bm used y^Lth onm plmnt to eaQh« For best re- 
sults ^ out he 2S M eompletaly ranwva tht tsttQiti 
of th€ oontaiaar bmtotm plaoing ia tiia ground • 
Thm majar advantage of such containers is that 
they ^aa ba placed dlreatly^ in the ground with 
the seadlings izi thanii th^s tht roots are not dii-» 
tujfbt4,p 

The first tranaplaiiting ih©uld ba ma^ wrheii thm 
first tri» leaves are ^airLy developed. 
Watering the transplants afte^^etttttg helps 
to settle the soir aroiwd the rooti. Whtn small 
siedlings or tender plante are transplanted they 
should be shaded for a £e%/ day^s , ^Is am be 
dQue by plaolnf palni fronds over the plant during 
the hottest tiiw of the Say* 



Hardtiiinf Plants i 

When plants reach the age and size for field trans- 
planting^ it is usually a good practice to -'harden 
off** the plants to help them adjust to the haat, 
wiiid, and drying out of field conditions* CSenerallyf 
a %/ell-har^ned plant is darker green than a non- 
hardened OtlBm 

The easiest and niost iuaaessful way to bring about 
hardening is to withhold mter, or ia other words, 
keep the plant drier tt\an usual for a period of 
several days to nearly a ^eek before transplanting. 



Field Planting i 

The plant flats should be fefell-vaterad before being 
taken out to set in the fi^ld or garden. This 
watering shoMld be don© tha day ^before setting so 
that all excess water has had tiroe to drain avay, 
leaving reasonably firw but woiat soil around the 
roots , 

To help establish new transplants vith a miniwyun 
of setback the following should be p^aoticed, 

a. Dig a hole deep enough and vide enough so that 
the plant has plenty off room, 

b. Fill in with sorae of the topsoil around the 
roots and flrnt carefully and lightly to remove 
air pookets « 
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]Jmm a bit of water (a Gap to several cups) after 
the plant is plaoed, but before the hole ie 
oloied* This is to puddle the soil about the 
roots for better soil'-rDot contact and to re- 
movi ariy air poclcetSt 

(Soirfeettmes conun^rcial starting solutions are used 
instead of plain %?ater*) 

CloB# the hole CQmplately, again usliig sonie of 
the tetter topioll . Ixoept for woody plants, do 
not prune plant parta on tranaplanting. Pruaiinf 
the leaves will remove Uie plant parts used to 
nianufaoture carbohydrates neceasary for growth. 
Root pruning is even less desirable because 
transplanting generally causes ionie root damage 
ijuider the most careful conditions * 



Conolusiona ; 

Carefully grown, healthy plants are needed for sua- 
ceasful crop productloii* A yoimg plant should have 
a strong etem and root and be free of disaaae. 

The uae of seed flats and transplant cartDns , oans, 
etc^ gives a grover the following advantages i 



ttora time in which to prepare the soil for field 
planting . 



1. 



2* Protection against snails and insect diseases 
while plants are in the seedling stage t 

3. Easier weed control. 

4. The chance to grow other crops while future trans- 
plants are growing in the flats* 

5. A. aaving on costly seed^ because the e^cceas or 
thinned planta can be saved and beoome healthy 
tranaplants. 

S, Provides the grower with plants of the variety 
he wishes and at the time he wants them. 

7* Easy removal of weak or sickly planta mthout 
loss of field apace. 

a. Easier and cheaper watering. 

9. Easier protection fron\ bad weather. 
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10, Plaats can be started well before the field soil 
^ is^^reaay. In this way the grower gets a running 
start on the early, usually liigh-^priced market, 

11..,, The e^peiiee of Insect and disease protection is 
less thaii in the field. The dusts and sprays 
are conGentrated directly on the plants tham- 
sely^es so there is very little waste. 



Suggested Activities for Students ! 

1. Take a look at the nursery at the Guain Depart^ 
ment of Agriculture* Note the overhead irriga'- 
tion BystetTii the kinds of soil used, and their 
gro^fl^ing methods , 

2. Make a list of plants that should be started In 
the nursery In order to get a good start in life* 

3. Look for some farming magazines where you will 
find samples of well-kept nurseries* Talk over 
v/ith other members of the class the possibility 
of putting up a school nursery. 

4. Invite a representative from the Department of 
Agriculture to talk and show the Glass tech-- 
niques of potting and transplanting* 



Coinpost for Guam Gardens ; 

**Compost" re far a to a deaoraposad iniDcture of plant 
materials with animal inanures or commercial ferti-^ 
li2ers and moisture. This miKture is usable as 

plant food to improve rooting and in general to in** 
crease the growth of plants* 

Any ooinbinatlon of materials may be used, such as 
grass , wood, small branches, leaves , paper^ straw, 
etc. These can be used together with animal or 
poultry manures or with commercial fertilizers. 
Properly handled^ even the family garbage can be 
used in a compost pile* 

h compost made from plant and animal material also 
contains the minor elements used by plants. De- 
composed plant materials contain at least a 
small amount of each element necessary for plant 
growth* Any further additions of complete ferti-^ 
liters %^ill help in the production of bigger and 
better plants than is possible without thenjt 



Majiy people try to judge the rich.ness of soil by 
its color . This is not a good method because of 
the many mrlables involved, A soil should be 
loose I high in orgajiic matter^ and easy to culti- 
vate, it should alio have good depth and contain 
the'' necessary nutrients for nciaxlmuin plant growth* 
A compost properly made can do much to make a poor 
or ordinary soil into a good fertile soil. Soils 
are generally dead without hunius, which is eKactly 
what a qoinpDBt pll&. is made of. 




Figure 7 A compost pile. 

There is no exact way to make a good compost. Much 
depends upon v?hat materials are used. In what quan- 
tities, and how they are handladi 

1. Dig a shallow hole 25-35 cm or so deep and about 
2 meters sqiiare. For the sides ^ construct a 
small pan or frainework^ Used corrugated metal 
roofing, wood planks, boards, or even soil will 
serve the purpose. 

2. Throw into this area any or all of the types of 
material rtentioned above. 

3. Add the materials In layers spread evenly about 
20 cm deep^ The center of the pile should bm 
low to oatch and hold all available molBture, 

- This moisture Is very necessary .See how one 
compost scientist did iti 



In George Washington's tdmei garbage was not the 
problem it 1p today* There were fev/er people. Food 
did not come in oanB . Papei waa not as i^iiely used 
as it is today. Bottles wxe iiot discarded. Plas* 
tic did not exist. Much moxe space was available 
where thiags could be thiowii a^vay , and left to rot* 
But more than tfiatp people llvefl differently than* 
Their way of life is described by this New Ingland 
adage t 

Eat it -up. Wear it out. Make it dOi Do v/ithout* 

Neverthaleas^ those early Axnericans itiafle composty 
usually with animaL maiiures and some other kinds of 
organlG matter^ mostly for agricultural use* The 
end product applied to the soil in an effort 

to increase orop yields. 

George Washington escperinientea with coinpostlng in 
this v/ayr and iff he ^ere ali^e today i he'd be an 
organic farmer and a staunch adwcate of oonposting! 

One thing he vas very interested in was building 
up and conserving the fertility of the soil. This 
is cleaxLy revealed in the book, "George Washington^ 
Faritier"/ written by Paul !», ttaworth in 1915. 

After the Revolutionary Vfar ended^ one of the 
Washington's inain ooncerns was the restoration of 
the land oil his plantatiori i for this purpose, he 
wanted to hire a ftf^in nianatgerj hut one mth vary 
speeial qualifiaatioriSi ifashing^ton wrote that the 
kind of inan he v^as looking for had to be "^o^ all, 
like Midas # one who can 'cDnvert everythlrig he touohes 
into manure r the first transniutation toward goldi 
in a word I one v/ho can bring wornout and gullied 
lands into gocfl tilth in the shortest time." 

According to Havforth, Washington "saved ^manure 
as if it -were ^already so niuch gold, and hoped with 
its use and with judicious rotation of crops^ to 
accomplish " that . In 1794 , Washington himself 
wrote that I "Unless soffle such practicp as ttiis pre^ 
vails, my fields will be growing worse and worse 
every year, until the crops will not defray the 
eKpense of the culture of ^em". 

Washington's concern ^rith composting is revealed 
by an experiment which he recorded in his diary 
on April 14^ 176 0* Here is the report in his own 
^ords i 

n 



"Mixed my compoBt in a hoK yjLth the apartinenti 
the follDwing manner, v^i^. 



"Mo* I is three^ pecks of earth brought from below 
the htll out of the 45-aGri field v?tthoiit uny 

"Mo * 2 is two pecks of saiid earth and one of marie 
. (clay ana calcium carbonate) taken out of the said 
^fieiar which marie seemed a littie inclined to sand, 

"3 has two pecks of sand earth and one of river sand 

"4 has a peck of horse dung* 

"5 has niiad taken out of the creak. 

"6 has cow dung. 

"7 has rnarla from the gullets on the hillatde^ which 
saemed to be purer than the other* 



"8 sheep dung. 

''9 black mould from the galleys on the hillsidsi which 
seemad to be purer than the other, 

"XO clay got just below the garden. 

"All minced with the $ama quantity and sort of earth 
in the most effective maimer by reducing the whole 
to a tolerable degree of fineness and ^^ubbing them 
viBll together on a cloth* In each of these divl* 
aions were planted three grains of whtat, 3 of oats r 
and as many of barley^ all of eqaal diatanoee in 
rows and of equal depth done by a machine made for 
the purpose* The wheat xovrs ara neKt the numbered 
side J the oats in the midaie^ and the barley on the 
side rieact the upper part of the garden. Two or 
three hours after sowing in this manner r and about 
an hour before sunset I watered them all equally.v 
alike with water that had been standing in a tub 
about two hours eKposed to the sun." 

Washington kept this experinent going for three 
vaaks* He then concluded that Kos , 8 and 9 gave 
thm beet results* 
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III. Backyard Gardening 

1. Selecting a Good Garden Locations 

If the house owner can choose a aite for his gardeni 
he should select one that — 

a. Is near the house for easy access and protection , 

b* Is close to a source of watejr. 

Q, Is away frorn large trees, shs^ubs, and hedges* 
The roots of these plants will deprive your 
garderi plants of water and nutrtents* 

d. Is woll protected from strong winds. 

e. Has a good amount of soil that is high in organic 
inatter and plant food neoesaary for growths 



Guani soils have the same basic el^inents contained 
in soil elsewhere > However, th^ proportions of 
nitrogen (N) phosphorua (P) and potassium (K) 
vary froni plaa^ to place* The differences can b# 
noted by eKparinientation and chemical analysis of 
Soils . 



The physical part of soil is mad^ up of small par- 
ticles of rock or mineral matter^ By a decaying 
process I roots # leaves, and steme are added. 
Animals such as insects, birds, tod countless others 
die in the soil or on its surface. The total of 
these decaying remains are part of the soil and ar# 
called huuTius, Soil formation gota on as rocks are 
broken down by weathering. Such agants as wind, 
water y heating and cooling, ohenvical action and th^ 
action. o£ animals and plants ar# responsible for 
this breakdown. 

There are three main types of mil that vary in com^ 
position and texture depending upon the siie of the 
rock particle 

a* Boils containing hard, coari# particles are 
called sandy soils, 

b* Soils composed of much finer particles are 
called clay soils, 

c. Soils having a mixture of sand and clay are 
called loamy eoile. 
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If the soil mixture is mostly clay, it is said to 
be clayey loam. If the mKture is rnostly fiine aandr 
it is sandy loam. 



Large Maounts of humus 
in loamy soils enable 
plants to obtain minerals* 
Humus is located in 
the top layer of the 
soil and is usually 
dark-colorad. 

Below the topsoil is 
the subsoil* It is 
light^aolored because 
it has bean undis- 
turbed by cultivation* 

Beneath the subsoil 
are the parent mate- 
rialSr which break 
up into smaller and 
smaller pieces and 
eventually bacome 
soil, Wh#n soil is 
prepared for plant- 
ing, care must be 
taken not to mix 
the subsoil with the 
topsoil • To avoid 
this, cultivation 
should reaoh only to 
the depth of the topooil. 

Don't miK subsoil 
with topsoil I 




2. Praparinq the Soil for Planting 

it is very important that the soil should be wall- 
loosened so that when seeds are planted they have 
all the neceasary things for germination such as 
warmthi air, and moisture, A well-'looaaned eeadbed 
has tha following advantages i 

1. Plant roots, in search for minerals, can push 
through the soil easily, 

2, Watsr is readily taken up by the plant. 



3. Air circylation is good* 



3, Backyard Gagdenlnqf Su^^aated Activities 
1» Oraw a plan for yowr baclcyard garden. 

2, Make a list of plarnta you would like to have 
in. your garden, 

3, Ask at the Guam DepartWftnt of Agriculture or the 
Farmers' Market aba wt seeds, fertilizers^- and 
insecticides that Gm be bought on the Island. 

4, Look for a planting timetable at the Departnient 
of Agriculture and tWf to follow it as closely 
as possible, 

5, Hake a plan, using tl^» school garden plot, for 
a family garden and km^p careful records of 
production. 

6, Figure out the valm of the produce in terms of 
average family budget. 
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IV. Backyard Crops 



A few backyard garden crops are suggested be low , 
If insect damage or any unusuaL growth of leaves 
or stems is noticed^ an agent of the Dapartmant 
of Agriculture can help you. 



Tomatoes / peppers and Eggplant : 

Plants should be startad in flats with seeds planted 
2-^3 em apart and about 5 cm between rows* These can 
be transplanted in the field as soon as they develop 
the second set of leaves and reach a height of 10-^12 cm. 

All of these plants do best in -good fertile soil* 
The addition of humus in the form of peat moss , leaf 
mold/ coconut fibers^ grass cuttings^ straw^ etc., 
will help to hold moisture and jninerals that have 
been added to the soil in the form of commercial 
fertilizers , 

For best results^ tomatoes and eggplants should be 
staked (tied up); this is done to prevent the fruit 
(edible part) from coming in contact with the soil. 




Several varieties of each of these plants are avail 
able on the Island. Up-to-date information about 
their culture is available at the Departmeat of 
Agriculture . 



Corn 

Corn should be planted on the best-drained and nost 
fertile soil on the farm. The seed can be planted 
in rows or in hills (mounds) with 3-5 seeds to a 
hill. The hills should be a meter apart in the 
rows. This can vary depending on the method of 
cultivation to be used. The germination time (time 
required for seeds to sproutj.) is less S-f the seed is 
soaked in water' for a few hours. Weed control is im^ 
portant until the corn plants are weli-established. 



Salad or Leafy Crops 

Chinese cabbafe, Swiss chard, endive, kale, lettuce 
and mustard greens are leafy crops that can be 
easily grown in backyard gardens. 

These plants can be started in flats or directly in 
the field. If planted in the field, a good supply 
of tender salad material can be ready for use in 
a short time as the plants are thinnad to proper 
spacing. 15-25 cm should be allowed between plants 
and 45-50 cm between rows. 

past-growing crops like these respond well to addi- 
tional nitrogen. This can be given to plants in the 
form of commercial fertilizers or well-rotted barn- 
yard manure. This should be placed 10-12 cm from 
the plant as a side dressing. 

Lettuce is not well-suited to Guam. It may be grown 
during the dry season, however , if kept in germinatin 
flats for about 4 weeks before planting in the field 
TOO much rain will rot the head before maturity. 
Leaf lettuce does not form a head. It is most suc- 
cessful and may be grown anytinw of year, it can 
be sown directly in the field and later thinned to 
10 cm apart. As mentioned above, the thinned 
plants can be used in salads so no seed is really 
wasted. 

Mustard greens can provide a lot of leaves for 
cooking. They should be grown only in the dry 



season. They grow beat in rich moiit sciL and 
can be .treated in the same way as lettuce. 



CuQuntoerSi Melons and Other Vining Crops 

It is best to plant these in hills with 3-5 seeds 
to a hill. Vine crops need plenty of spast— at 
least 1.3 m between hills and about 1.5 m betvreen 
rows * 

The addition of well^rotted chicken or cthtr barn- 
yard manure under each hill is a gfood pMctiaai 
The manure should be placed 10^15 cm btlo^ the 
surface of the ground and covered with 15-2 0 dm 
of soil. Th© seeds can then be planted wLtli no 
danger, of burning the roots when they start 
growing t Clean cultivation is best ar^ct at least 
weekly hoeing until the plants are well und^r^aj. 



Beans , 

Beans can be grown anytime of year on west any 
kind of soil as long as it*3 well^draiaed^ 3he 
soils of southern Guam are not as well-suitefl to 
beans as the northern soils. 

Pole beans (oliittoers) should be planted ia hills 
45-^60 cm apart with 1.2 m between rows.^ 
Plant 5-7 seeds to a hill at a depth of S cm^ 
When seedlings enierge they should be thlnaed to 
the strongest three* Pole beana should be stajcea* 

Bush beans are sown in rows with seeds fi cnn apart^ 
later thinned to IS cm apart. Distance between 
rows should be about 1*5 m* 

A handful of complete fertilizer und^r aach hill 
or sprinkled lightly in rows helps to get the 
plants off to a good start. Side dressings after 
about the first month and after the first piaking 
help extend production of beans. 
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V. Hydroponics 

Hydroponioi is the culture of plants in water. All 
of the nutrients ' (minerals) necessary for growth 
are supplied by chemiaals that are added to the 
water. The plant roots are held in a growing medium 
(sand, peat, gravel, etc,)* For moisture, water is 
either flushed to the surface from below or sprinkled 
on from above. Water does not stand (stay) in the 
growing mediiw but the medimn is kept wet so that 
mineral salts can be taken up readily by the roots* 
Ready-mixed nutrient (Hyponex is one kind) is avai- 
lable on the Island at P.C.C, and perhaps elsewhere. 
Complete. instruetions for use are printed on the box 
and should h& followed carefully. 

It has been said that hydroponics will someday feed 
the World. This statement may very well come true 
whan we think about the rate at which farm land is 
being used for building houses, highways and facto- 
ries. Today, in many areas, cattle feeds such as 
hay, alfalfa, oats and barley are being grown hydro- 
ponically. universities are offering courses in 
hydroponics and are training people to provide help 
for areas at home and in other countries. 

Guam at present (late 1975) has several highly pro- 
ductive hydroponics plants. One of these is at 
Hawaiian Rock and another is Guam Service and Deve- 
lopment Corporation near the Latte Heights Estates, 
These are money-making businesses and were very ax- 
pensive to build. A small hydroponics set-up 
however can be made without too much expense. Enough 
scrap lumber can generally be found to build a frame- 
work that will support a plastic roof with a screen 
or chicken wire siding. Depending on where you are^ 
the windward side may also need protection with plas-^ 
tic siding. The roof should be high enough to allow 
tomato plants or vine crops to grow to their full 
height of 3-4 maters. The roof shelters the plants 
from rain so that the pollen stays dry and pollina- 
tion is completed. The ehicken wire or screen keeps 
out snails and the neighbor's chickens and children. 

Most garden plants can be grown in large enough 
nun^ers to support the needs of a family in a very 
small space. The growing room for garden plants can 
be cut in half. In other words twice as much can be 
grwn in the small space as could be grown in soil. 
Plants such as tomatoes or any of the vining crops 
should be tied up with string from a framework above. 
This confines each plant to a relatively small space. 



The growing medium can be anything from crushed 
rock to styrofoam- On Guam, however, the 
"easiest to get" materialS—beach sand and 
crushed coral— have not proven satis factory * The 
limestone breaks down and this causes an alkaline 
condition that is hard to adjust. If limestone is 
used it should be changed after each crop, and 
acid should be added to correct the alkaline-'acid 
balance* The best medium is any non-active mate*" 
rial that is easy to find. Well^rotted coconut 
husks that break or cruirible into small chunks 
could be used succeBsfully * Styrofoam packing or 
the cork sheets from old refrigerator trucks make 
excellent growing medium when broken into small 
pieces* Vermiculite and peat moss have been used 
also and proved to be very successful. 

Any container can be used for hydroponics as long 
as it will drain fast* Beds can be constructed of 
wood or cement. Good containers can be made from 
55-gallon drums cut in half lengthwise and welded 
end to end (two make a convenient length) . The 
beds should be raised and slightly sloping so the 
nutrients can drain out and be returned to a 
storage tank after each wetting (See Figure 11) . 
A family^sized hydroponics plant can be as elabo- 
rate or simple as the grower wants. An automatic 
sprinkler system with storage tanks and electric 
pumps can be used. If a simpler system is 
wanted, the nutrient can be poured over the itedium 
with a sprinkling can and be caught in a pail as 
it drains out* A good, but simple, way would be 
to use a raised tank so the nutrient will drain 
through a hose by gravity flow. The water can be 
collected again and returned to the tank. 

Seeds can be germinated right in the hydroponics 
tank or can be started in flats and later trans- 
planted into the tank. The easiest way is to sow 
the seeds in 5 cm fiber pots that can be bought 
in any garden supply store* When the seedlings 
are ready to transplant, the pots with the started 
plants in them can be placed in the growing medium 
When this is done, the shock of regular trans-- 
planting is much less. Two or three seeds should 
be sowed in each pot to make sure at least one 
germinates. They can later be thinned to the 
strongeat seedling. 

Most garden plants adapt well to this type of 
culture. Some tall plants need to be supported 














Figure 11 Hydroponics set-up with 55-gallon drum cut, 
i -^FV*'^; '^^l^^^-ded together. ' 



by staking or tying while others do not. Careful 
planning then becomes important to avoid crowding, 
or one plant being shaded by another. Tomato 
plants/ for example, need at least a square foot 
of surface ^pace each and grow quite tall while 
lettuce takes only half as much space and is a 
low-growing plant. Vine crops such as cucuiriDers, 
squash, and melons also need support. This is 
given by running a string from the base of the 
plant to a framework above. The string is tied 
to the base of the plant by a plastic or ri^ber 
ring made for the purpose, (See Figure 12) . As 
the plant grows upward the string is twisted 
around the stalk and does not get in the way of 
its growth. 

The growing medium should be moist at all times 
with the liquid nutrient. Too much nutrient will 
cause rank growth (much stem and leaf growth) , and 
fruit production will be leas. The best method 
is to follow directions and watch the plants care-- 
fully for normal growth. The dosages suggested 
by the manufacturer are made larger than necessary 
so as to sell as much of the product as possible. 
It may be necessary to reduce the amount used but 
it should be done carefully. Careful watching for 
any change in plant growth will usually tell the 
grower which way to go * 

Insects can be controlled by spraying with "Dia-^ 
zinon" or some other effective productf depending 
on the kind of damage. Most sprays are made to 
kill only certain kinds of insects. When fruit' 
is nearly ready to eat a product such as "Sevin" 
is good for killing most insects. The waiting 
period between spraying and harvest is only one 
day for most garden products that have been 
sprayed with "Sevin" . The local Department of 
Agriculture has all the latest inforiMtion for 
insect control on Guam. 

Pruning (reducing the size) or suckering (removing 
excess branches) plahts is intportant in hydroponics 
culture. The nuJtiDer and quality of fruits can be 
made better by careful control of the nuntoer and 
position of new fruit-^bearing branches . Some 
growers suggest removal of the first flowers to ^ 
appear. The idea is to sacrifice the first fruits 
for a stronger plant* 



To get started in hydroponics the following acti= 
vities are recommended i 

1. Find out where the cominercial growers are 
located on the Xslaiid and observe theiu care- 
fully to see "how it's done". Then adapt 
their basic nlan to your own use . 

2. Talk to the people at the Department of Agri- 
culture for suggestions on plant varieties 
and insect control. 

3- Keep careful records. 

a. How long do the seeds take to germinate? 

b. How long does it take the plant to start 
producing? 

c. What is the yield per plant? Find out 
what to expect and try to improve the 
yield by varying the feeding. 

d. EKperiment with varieties^ spacing^ amount 
of light and nutrient control , This is a 
matter of comparing one bed with another 
and keeping carefully written records. 

Activities : ' 

1. Experiment in a small way^ with the teacher's 
help, on the school garden plot . Grow a 
variety of vegetables in small containers to 
show how hydroponic culture works, 

2. Visit the hydroponics plants on the Island 

as a class field trip. Question the managers 
carefully arid explain what you're trying to do. 
They will be glad to help. 

3. Try home projects. Each student should submit 
a statement on how he intends to set up his- 
project and what is to be grown. He should 
work with a time schedule. Progress reports 
should be discussed by the class. As new ideas 
come out students will learn from each other. 
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VI. Plant Reproduction 



A. itetiiodB of Vegetative Reproduction i 
1, ' Cuttings 

In vegetative reproduction new plants are produced 
from the steins, roots or leaves of parent plants. 
The main ■ advantage is the time saved in growing 
new plants. Starting plants from seed is a long 
process. A seed is the result of sexual reproduc- 
tion and the progeny (off -spring) may be very 
different from the parents. Herbaceous (soft- 
stemmed) plants such as tomatoes, eggplants, and cucum- 
bers are grown from seeds. They can be bought on 
the Island and produce fruit in a few months. 
Other herbaceous plants like banana, taro and yam, ana 
woody plants are usually grown vegetatively from 
cuttings of plant parts, - 

Cuttings or scions are parts taken from the stem or 
branch. These should be from young wood near the 
ends of branches or the tip of the stem. Root cut- 
tings are taken from a section of the root, or, as 
in yams, a section of the tuber containing a bud. 

Cuttings should be rooted in sand and then trans- 
planted into soil when roots develop. The plants 
should be watered heavily every day. For Best 
results rooting compounds (commercial products) 
should be used. 

Another method for starting new plants is to cover 
a section of stem with soil so that roots will form 
at the nodes (joints). Plants with trailing stems 
like kadagan or any of the succulent plants respond 
nicely to this -method. 



2, Air Layering 

This method is often used for starting new bread- 
fruit plants . Instead of bending a branch down to 
be covered with soil, a short length of bark is 
taken off from a small branch and the exposed wood 
is Uien wrapped tightly with Iwnot (moss) . Best 
results coite from a young branch of about 2-3 cm ii 
diamater. Two cuts are made 7-8 cm apart, and the 
bark is peeled off and the bare wood is wrapped 
tightly with wet moss. The moss is then covered 
with aluminum foil (or plasfic) to hold m moistur. 



Some growers leave a small strip of bark for food 
aupply to the developing roots; this ia not really 
necessary but may be a good praatice. The water- 
carrying cells ara not damaged by taking off the 
bark bo the leaves at the end of the branch can 
continue the food-inaking process. The food made 
In the leaves will help roots to form under the 
moss* Roots will fotm in about three weeks and 
the branch can then be cut off and planted in 
soil* (Caution I To prevent roots from drying 
out the foil or plaitic should be taken off at the 
last minute before the planting*) 



3. Grafting and Budding 

Any one of several methods can be used suceasifully 
in grafting (see iHustrationi) . The important 
thing to remember is that the conducting tissues 
(water-and-^food^carrying tissues) must mateh so 
that the flow of water and food passes through the 
graft* The advantage of this type of vegetative 
reproduction is that buds or cuttings from a plant 
that you want can be grafted onto an already healthy 
root stalk* Most woody plants can be grafted with 
success and many people on Guam use this method* 




Figure 16 Bud grafting 




to rseeivg bud, Wrapped* 



As an axample Bougainvilleas and hibiaaus can ba 
grafted with a variety of flower colors. Fruit trees 
(within the same family) can be grown with several 
different varieties of fruit on the same tree. 
Plants that are native to a certain part of the world 
make the best rootstalks for that area because they 
are best adapted to local conditions. Cultivatad 
roses and many kinds of fruit are grown auccesafully 
by grafting. Most grafted plants do better than they 
would if they were growing on their own rootstalka. 
The idea is that the stock is already adapted to local 
conditions and can readily support a scion. 



B. Sexual Reproduction in Plants 

A seed is the result of sexual reproduction^ and the 

plant that grows from the seed may be quite diffe- - 

rent from the parent plant. 

The pollen grain, which contains the male sex celli 

is carried by the wind ot on the feet of ^bees . to 

the female part of the mmam flower or to the female 

part on the flower of another plant of the same 

species. In some cases, as in corn or coconut* : 

male flowers and female flowers are on the same ;^ 

plant* In others such as fadahgj and papaya 

(usually) , male flowers grow only on mtfla plants " 

and female flowers only on female plants. What- 

ever the arrangement of flowering parts, onoe the ^3 

pollen from the stamen (male organ) has lanaled on r;^ 

the stigma (sticky surface) of ^ the pistil (female rSI 

organ), it grows down the st y le (long neek) of the 

pistil to the ovary wheafe^ the egg is fertilised* i3 

This union of sex cells produces a new con^ination ■ 

of genes which results in an individual that* is -^si 



different from either parent. In this sense r 
sexual reproduction in plants is exaotly the same 
as it is in animals. 

Self-pollination is the transfer of pollen from 
the male organ to the female organ off the same 
plant, Croas-pollination is the transfer of pollen 
from the male organ on one plant to the female 
organ on another plant off the same species- Con* 
trolled pollination can be done by making this 
transfer by hand so that parentage is known. This 
method is used in the production off hybrid plants* 
It involves covering (with a sac) ffemale flowers 
to insure that pollen from another plant is not 
allowed to fall on the pistil. When the pollen 
is ready for transfer, the sac is removed long 
enough to make the transfer and then replaced. 



APPENDIX 
School Nursery 

A small nursary on the school property would be a 
great help in the teaching of gardening* It would 
provide a place to demonstrate various techniques 
and for student projects. 

Recommended I 

1. A fenced area {h acre if possible) , 

2. Lath house with plastic roof (4m x 8m)"with 
raised (elongated flats). 

3. Source of water* 
4 . Source of soil . 

5, Garden toolSr hoses, pails^ sprinklers, hand 
sprayer * 

6, Budget for purehase of seeds ^ fertilisers, 
sprays, peat moss, etc. 

Initial cost - approximately $300*00 

Annual budget - $50,00 
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SUGGESTED FARM & GARDEM EQUIPMIMT LISTi 

Containers for holding soils baskets^ pails, boxes, 
plastic bags, etc* 

Container for hydroponics; SS-gaHon drum or other. 

Ovan or soil heater or formaldehyde or household 
bleach (for sterilizing soil) * 

Pebbles (marbles, shells* * * . ) . 

Growing medium for hydroponics (sand, peat, gravel, 
coconut husks ^ cork sheets) • 

Plastic for hydroponics and lath house. 

Chicken or other wire for fence. 

Scrap lumber for framework, seed flats, stakes, etc* 

String and rubber rings. 

Foil or plastic (to wrap air iayerings)* 

Garden tools, such as hoses, , pails, sprinklers, hand 
sprayer, ^rake, shovel, hoe, trowel, shears, knife 
machete, fusinoa, etc. 

Spotting boards tBtudents with pencils)* 
Soil * could be synthetic. 

Plant food or fertilizers (e.g* wsll-'rotted chteken 
manute) 

Peat pellets or peat pots or jiffy cubes. 

Compost pile: manure^— chicken, dudk, pig, cow, etc 
grass, wood, small branches, leaves, paper, straw 
Also need low walls or framework*- — ^perhaps some Cf 
gated metal or plastic, boards or logs* 

Peat moss, coconut fibers (husks)*. 

Lumot (moss) * 

Hyponex plant food* 

Dia^inon, or Sevin, or other spray • 

Root ing compounds. _ 



